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1. SCOPE 

1.1 This Standard establishes the requirements and procedures for the 
preparation, revision, and publication of the Goddard Space Flight 
Center (GSFC) Engineering Standards Design Manual. 

2. APPLICABLE DOCUMENTS 

Federal Standard 595 
Federal Specification UU-1-370 - Index Sheet Set, Loose-Leaf 
Binder 

3. DEFINITIONS 

3.1 For  the purpose of this Standard, the definitions herein shall apply: 

(a) GSFC Engineering Standards Design Manual - The GSFC En- 
gineering Standard Design Manual (hereafter referred to as 
the Manual) i s  a publication setting forth the practices and 
procedures to be followed by engineering and design personnel 
in the preparation, revision, and the releasing of engineering 
drawings . 

{b) Addendum - An addendum i s  an addition to the manual that is 
inserted in i ts correct sequence in the manual. 

(c) Revision Change - A revision change i s  a page or  pages that 
supersede and replace existing pages in the manual. In addi- 
tion to altered information; the change pages shall also con- 
tain all applicable unchanged information from the superseded 
pages . 

4. GENERAL REQUIREMENTS 

4.1 WRITING STYLE 

The text shall be factual, specific, concise, and clearly worded so 
it can be readily understood by designers. Each sentence, para-  
graph, diagram, table, or  chart  shall give specific information or  
instruction to the reader,  Except where there i s  no acceptable sub- 
stitute, technical terminology requiring unusuai specialized knowl- 
edge shall be avoided. 
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4.1.1 

4.1.2 

Grammatical mode o r  person. The second person imperative 
shall be used for operational procedures. The 'third person 
indicative shall be used for descriptions and discussions. 

Consistency of terminology. Terminology shall be consistent 
in  text and illustrations throughout the manual. F o r  example, 
an i tem referred to a s  a drawing in one place shall not be r e -  
fer red  to a s  a blueprint elsewhere. 

4.2 LAYOUT 

The manual shall be sectionalized. 
of the manual into sections shall be as  specified by the procuring 
activity. Each section shall comprise the available information on 
a particular subject. Each section shall be a complete and separate 
document covering the requirements of a specific phase in the pro- 
duction of engineering drawings and engineering documentation. 
F o r  example: Tole ranc ing , I t  "Mate rial, I '  and W elding" shall be 
covered in separate sections. The front of the manual shall con- 
tain an  introduction and a complete table of contents for all sec-  
tions. The table of contents shall be arranged alphabetically by 
subject heading and numerically by paragraph number. 
betical index shall follow the last section of the manual and list 
items with reference to page numbers. Each word o r  group of 
words starting with a particular le t ter  of the alphabet shall be 
boldface type, Heading letters shall be large boldface type and 
centered in the column above the first line. Breakdowns under a 
word shall be alphabetical and of a standard type. Registration 
card shall follow the alphabetical index (see Figures la, lb). 

The numbering and arrangement 

The alpha- 

4.2.1 Page numbering. The page numbers shall appear on the upper 
left hand corner of even numbered pages and on the upper 
right hand corner of odd numbered pages. The numbering 
system shall be as follows: 

(a) Materials other than actual text - such as title page, and 
introduction - shall be unnumbered. 

(b) Pages of the text, including tables and illustrations, shall 
be numbered consecutively in each section. The pages of 
each section shall comprise the section number followed 
by the page number in progressive numerical order be- 
ginning with the number l. For  example, the number of 
the fourth page of section 30 shall be 30.4. 
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This book i s  registered inthe files of Goddard Space Flight Center 
as being in the possessionof: 

For instructions see guides 1, 2, and 3, 
opposita each cord and copy on bock of this page. , 

Book NO. 

3. Chonge of Registration 

(Fa n ~ e  If ai8 book changes hands. or if the 
holdat is hsnaferrsd to e new addme...) Plaeso 
1111 out and mil card No. 3 and ontsr meme 
informstion h a s  fa your record. 

NAME 

TITLE/DEPT. 

COMPANY 

ADDRESS 

2. Chonge of Registration 

(For "11- if thi. book changes hands. or if tho 
holder 1s transferred to e new address.) Please 
fill out and mil card No. 2 and enter same 
infometion here for YOU; ieoord. 

NAME 

TITLE/DEPT. 

COMPANY 

ADDRESS 

U 
1. RETURN THIS CARD- 

In older to keep thin book up-to-date with new 
information as i t  is isauod, plsnae signand 
r s h m  thi. registration oerd. 

U 
INSTRUCTIONS 

Address plate 
to be stamped 
in this space 

3. Chonge of Registration B 

This Engineering Standards Design Monuol, is now in the possession of the 
person named below at the given address. 

Book NO. 

NAME 

T ITLE OR OEPT. 

COMPANY 

ADDRESS 

2. Chonge of Registration A 

This Engineering Standords Design Manual, i s  now in the possession of the 
person named below at the given address. 

Book NO. 

NAME 

TITLE OR DEPT. 

COMPANY 

ADDRESS 

1. TRANSMITTAL RECEIPT Book NO. 

The receipt of GSFC Engineering Standards Design Monuol is ocknowledged and 
is in possession of 

SIBNATURE 

NAME 

TITLE CR DEPT. 

COMPANY 

ADDRESS 

Figure 1 a-Registration Card Format (Front) 
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This handbook should be registered in the name of the individual who is currently using it. In this way the book can be 

These business reply cards are provided for that purpose. 
If al l  three cards have been used, and additional transfers of the handbook are to be made, please notify - 

kept up-to-date by sending new information as it is issued to each holder. 

NATIONAL AERONAUTICS AND 
SPACE ADMINISTRATION 

GODDARD SPACE FLIGHT CENTER 
GREENBELT, MARYLAND giving name and mailing address of current holder. 

NATIONAL AERONAUTICS AND 
SPACE ADMINISTRATION 

GODDARD SPACE FLIGHT CENTER 
GREENBELT, MARYLAND 

POSTAGE AND FEES PAID 
NATIONAL AERONAUTICS AND 

SPACE AOMINISTRATION 

OFFICIAL BUSINESS 

GODDARD SPACE FLIGHT CENTER 
Spacecraft Integration and Sounding Rocket 

Mechanical Systems Branch 
Greenbelt, Maryland 

Division 

NATIONAL AERONAUTICS AND 
SPACE ADMINISTRATION 

GODDARD SPACE FLIGHT CENTER 
GREENBELT, MARYLAND 

OFFICIAL BUSINESS 

POPTAOE AND FEES PAID 
NAT*ONAL aERONAUTICS AND 

SPACE ADMINETRATION 

GODDARDSPACE FLIGHTCENTER 
Spacecraft Integration and Sounding Rocket 

Mechanic01 Systems Branch 
Greenbelt, Maryland 

Division 

Code 673.5 

NATIONAL AERONAUTICS AND 
SPACE ADMINISTRATION 

GOODARD SPACE FLIGHT CENTER 
GREENBELT. MARYLAND 

OFFICIAL BUSINESS 

POSTAGE AND FEES P A I D  
NATIONAL AERONAUTICS AND 

SPACE ADMINISTRATION 

GODDARD SPACE FLIGHT CENTER 
Spacecraft Integration and Sounding Racket 

Mechanical Systems Branch 
Greenbelt, Mwyland 

Division 

Figure 1 b-Registration Card Format (Back) 
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(c) Foldout pages shall be numbered with odd numbers in 
the upper right hand corner of the l as t  fold. 

4.2.2 Paragraph numbers. Titled paragraphs shall be numbered 
in  the following manner: 

Paragraph numbers shall be preceded by the section 
number in which the paragraph is located. The section 
number shall be separated f rom the paragraph number 
with a decimal point, 

Main paragraphs shall be numbered consecutively start- 
ing with the number 1. For  example, the third main para-  
graph in section 06, shall be numbered 06.3. 

Secondary paragraphs shall be numbered consecutively 
starting with the number 1. Each number shall be pre-  
ceded by the main paragraph number. For  example, the 
fourth secondary paragraph, subordinate to the second 
main paragraph in section 60, shall be numbered 60.2.4. 

Titled paragraphs shall follow the same system a s  
4.2.2(c). 
to the f i r s t  secondary paragraph of the fifth main para- 
graph in section 05, shall be numbered 05.5.1.2. 

F o r  example, the second subordinate paragraph 

Untitled paragraphs shall be lettered alphabetically with 
lower case let ters  starting with the letter rrarl. Unnum- 
bered paragraphs subordinate to a particular subpara- 
graph shall be numbered independently f rom any other 
group of unnumbered paragraphs, for example: 

(1) 05.5.1.2 
a. 
b. 
C. 

(2)  05.5.1.3 
a. 
b. . 

4.2.3 Paragraph headings. Main and secondary paragraph head- 
ings shall be upper case let ters  and underlined. 
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4.2.4 Figure numbering. Figures shall be numbered consecutively 
with Arabic numerals within each section. 

4.2.5 Figure titles. Figure titles shall clearly indicate in a brief 
descriptive phrase what the contents of the illustration 
portray. 

4.2.6 Table numbering. Tables shall be numbered in the same 
manner as figures (see 4.2.4) with the exception that Roman 
numerals shall be used in lieu of the Arabic numerals, 

4.2.7 Table titles. Table titles shall clearly indicate in a brief 
descriptive phrase what the contents of table portray. 

4.3 REFERENCES 

References within the manual shall be as  specified herein. 

4.3.1 Specification o r  standard. When a specification o r  standard 
i s  referenced in the body of the manual, only the basic iden- 
tification symbol shall be shown. 
be omitted unless it i s  necessary to show a particular issue 
of the document. 

The revision letter shall 

4.3.2 Internal material. When a reference is made to another para-  

Page numbers 
graph of to a figure or  table within the manual, the paragraph 
number, table, or figure number shall be used. 
shall not be used. Examples are: "See 50.1.2"; o r  !'Refer to 
Figure 2." 

4.4 CHANGES 

4.4.1 Additions. When information i s  added to existing pages, the 
page shall be retyped, incorporating the addition as well as 
all information appearing on the original page. If additional 
pages a r e  required, the added pages shall bear the same num- 
bers  as the original pages, followed by an upper case letter. 
For  example: 15.17A, 15.17B. 

4.4.2 Deletions. Deletions shall follow the same provisions as 
stated in 4.4.1 with the following exception: when it i s  nec- 
essary  to delete an entire page, a blank page bearing the origi- 
nal page nurnber shall be inserted with the following statement 
in the center of the page, "Text deleted." 
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4.4.3 Identification of changes. The changed information on text 
and tables shall be indicated by a symbol in the form of a 
line approximately 1/16 inch wide extending the length of the 
vertical a rea  of the material  affected by the change. 
vision date shall be in the lower right hand margin of each 
page (see Figure 4). A revision record, listing all revised 
pages, shall be placed in the manual in front of the table of 
contents. 

The re- 

4.4.4 When to use change symbols. Change symbols shall be used 
as described below: 

(a) Text which is changed because of technical e r r o r s  shall 
be indicated by a change symbol. 

(b) On pages containing both new (or changed) copy and re- 
located copy. Only the new (or changed) copy shall be 
indicated by a change symbol. 

(c) If all copy on an existing page i s  new o r  changed copy, 
the change symbol shall be used. 

4.4.5 When not to use change symbols. Change syrnbols shall not 
be used in the cases described below: 

(a) To indicate text which is changed because of minor typo- 
graphical e r r o r s ,  spelling, capitalization, etc. 

(b) To define blank spaces caused by shortening o r  deletion 
of mat e r i a1 , 

(c) To indicate changes or  additions to table of contents and 
index. 

(d) To indicate copy which has been relocated but not changed. 

(e) To indicate changes on illustration. 

4.4.6 Change symbols on previously changed pages. When adding 
o r  correcting text on a page which affected by a previous 
change to the publication, the old change symbols shall be 
removed. Change symbols shall be used to indicate only the 
text which i s  being added o r  corrected in the current change. 

7 
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05. 

05. 

05.1 

05.11 

2 

3 

05.14 

DIMENSIONING AND TOLERANCING 

GENERAL 

SCOPE. This section establishes the rules, principles, and methods of 
dimensioning and, tolerancing applicable to defining geometric 

characteristics of objects delineated on drawings, 

PURPOSE. The purpose of this section is to establish uniform practices 
of stating and interpreting requirements shown on drawings. 

FIGURES AND NOTES. The figures given in this aection a r e  to illustrate 
meanings only. Notes printed in  capital le t ters  

a r e  intended to appear on drawings. Notes in  lower case  le t ters  a r e  
explanatory only and do not appear on drawings. 

DEFINITIONS. 

a. Allowance. An allowance is a prescribed differedce between the maxi- 
mum material condition of mating parts. It is the minimum 

clearance (positive allowance) or maximum interference (negative 
allowance) between such parts (see Figures 74 & 75). (See definition 
of fit.) 

b. Basic hole system. A basic hole system is a system of fits in which 
the design size of the hole is the basic size and 

the allowance i s  applied to the shaft (see 05.5171). 

C. Basic shaft system. A basic shaft system is a system of fits in which 
the design size of the shaft is the basic size and 

allowance is applied to the hole (see 05.5171). 

d. Clearance. Clearance is the total space between mating parts. (See 
Figures 74 & 75.) 

e. Concentricity. Concentricity is a condition in which two or  more 
regular features (such a s  cylinders, cones, spheres, 

hexagons, etc.) in  any combination have a common axis (see 05.4711). 

f. Datum elements. Datum parts ,  lines. surfaces are features assumed 

and from which the location of other features may be established. 
to be exact for purposes of computation or  reference 

g. Dimension. A dimension is a numerical value expressed in appropriate 
units of measure. It is indicated on drawings in  conjunc- 

tion with lines, symbols, and notes to define the geometrical char- 
acteristics of an pbject. 

Custodian: GODDARD SPACE FLIGHT CENTER, Greenbelt, Maryland 

Figure 2-Example of Text Format and Change Symbol 
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4.4.7 Reissue. When it becomes necessary, for the purpose of 
clarity, to  reissue a section of the manual, the reissue shall 
be identified on each page by alphabetical identification, start- 
ing with the letter "A". The alphabetical identification shall 
appear between the section number and the specific page num- 
ber (see 4.2.1). F o r  example, the number of the fourth page 
of section 30 of a reissue shall be 30A.4. In the event of re- 
issue, the entire section shall be reissued. 

5. DETAIL REQUIREMENTS 

5.1 MATERIALS 

Except as  specified herein, the selection of publication materials 
shall be at the discretion of the contractor, subject to approval by 
the processign activity, 

5.1.1 Paper. The papers shall be 70 pound, white pebble offset o r  
approved equal. 

5.1.2 Binder. Binders shall be for 8-1/2 X 11 inch sheet size and 
shall provide allowance for 1/2 inch tabs, Binder shall be 
an expandable type with a minimum capacity of 3 inches. 
Binder shall be equipped with 3 post transfer bar having the 
automatic closing and locking device, 
vinyl coated fabric. (See paragraph 5.1). The colors of the 
binder .shall be white on solid blue background (see Figure 3) .  
The blue shall be in accordance with Fed. Spec. 595 color 
15123 o r  25102. 

The cover shall be 

5.1.3 Tab dividers, Tab dividers shall be inserted at the beginning 
of each section, They shall be 8-1/2 X 11 inch pages, cut 
from #36 pound, white index stock and shall have 2-1/4 inch 
diecut staggered tabs (five per bank) extending 1/2 inch from 
right hand edge. The tabs shall be laminated with clear mylar 
and imprinted with the section number and title on both sides 
with the lettering reading longways. The face of the dividers 
shall contain the section number and title, The tab dividers 
shall have reinforced binding edges. 

5.1.4 Contractor review. Contractors may review the page and 
index format, tab dividers, registration card, and binder 
requirements a t  GSFC prior to submitting bids, 
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5.2 TYPE SIZE 

The type size of all text shall be modern, 10 pt. (See Figure 2.) 

5.3 ILLUSTRATIONS 

Illustrations and artwork shall conform to the requirements speci- 
fied herein. 

5.3.1 Preparation. Drawings within the manual shall be prepared 
in accordance with requirements of the manual. Exceptions 
may be made, when approved by the procuring activity, in 
order to gain additional clarity during the process of 
reproduction. 

5.3.2 Artwork originals. Artwork originals shall be prepared 50 
percent oversize. 

5.3.3 Sectioning conventions. Crosshatching shall be used on cross  
sections to distinguish one part from another. This should 
not conflict with the normal use of crosshatching to depict 
mate rials. 

5.4 PAGE SIZES 

Pages shall be 8-1/2 X 11 final size, Foldouts may be used where 
it i s  not possible to use normal page size to depict requirements, 
Foldouts shall be 11 X 17 final size. Use of foldouts shall be kept 
to a minimum. 

5.5 PREPARATION O F  REPRODUCTION COPY 

When reproduction copy i s  to be delivered, a copy for each page 
of the manual shall be furnished. Reproduction copy shall be pre-  
pared oversize (see Figure 2) and suitable for the preparation of 
photolighographic negatives for offset printing. It shall be pre- 
sented on one side of the sheet only. 

5.5.1 Material for typewritten pages. The copy shall be typewritten 
on 100-pound paper that is free f rom background material o r  
discoloring. The paper shall be such that a clear,  photo- 
graphic image of the copy can be obtained. 

11 



5.5.2 Arrangement of text. The text shall be arranged on pages as 
follows: 

(a) Text for the manual shall be single column (see Figure 2), 
except where tabulations would conserve space without 
lessening clarity or  usability, Each section shall begin 
on a right hand page. 

(1) Reproducible areas shall be 6-13/16 X 8-1/4 inches, 
and shall include the entire printed pages (see Fig-  
ure 4). 

(2) There shall be two clear lines between the following: 

(a) Marginal information and text, 

(b) Text and Art.  

(c) Subsection heads and applicable text. 

(d) Paragraphs. 

(b) Arrangement of illustrations. Illustrations shall be ar - 
ranged in  numerical order by figure number in each sec- 
tion. 
or  the page facing the description. Limitations shall be 
a s  follows: 

The illustration shall be placed on the same page 

(1) The reproduction a rea  shall be 6-13/16 X 8-1/4 in- 
ches except where illustrations a r e  of such size to 
warrant more space. 

(2) There shall be a minimum of one clear line between 
figure title and art. 

(3)  Allow 12 units between figure number and title. Run- 
over lines shall be vertically aligned with the title 
rather than the figure number. 

(c) Section headings. Section heads shall be centered across  
each page, 1-5/8 inches from the top of the page. 

12 
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(d) Table of contents. The table of contents for each section 
shall start on a right hand page and shall l is t  all main 
and secondary paragraph titles and page numbers. 

(e) List  of illustrations. Illustrations shall be listed by num- 
ber,  title and page number on a page following the table 
of contents, 

List  of tables, A list of tables shall follow the list of il- 
lustrations, Requirements for  the list of tables a r e  the 
same as those for the list of illustrations and table o€ 
contents. 

L 

(f)  

(g) Space conservation, Layouts shall be arranged to con- 
serve space without lessening usability o r  clarity of 
material. Whenever possible blank pages and spaces 
shall be avoided. 

5.5.3 Assembly of reproduction copy. Assembly of the reproduc- 
tion copy shall be as follows: 

(a) Text, Text for the page shall be imprinted directly on 
the page. Corrections, limited to not more than three on 
a page, may be mortised instead of being imprinted di- 
rectly on the page. 

(b) Tables. Copy for tabular matter shall be imprinted di- 
rectly on the page o r  prepared separately on the same 
grade of paper stock and permanently affixed to the r e -  
production page. 

(c) Illustrations. Photoprints of illustrations shall be per - 
manently affixed to  the reproduction page. 

(d) Captions for figures. Figure titles shall be imprinted 
directly o r  mortised on the page. 

(e) Ruling of tabulations. Tables shall be ruled as  neces- 
sary  to clarify the presentation and to separate them 
from surrounding text or  illustrations. Vertical ruling 
should be used only when such ruling would add to the 
clarity of the presentation. 
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5.6 PREPARATION FOR DELIVERY 

5.6.1 Packaging 

5. 6.1.1 Manuscript material, Manuscript material shall be pack- 
aged in  the most appropriate containers. The container 
shall provide protection against amy damage that could occur 
during shipment. The container shall bear the information 
"Manuscript Mate rial. 

5.6.1.2 Reproduction copy. Reproduction copy shall be double pack- 
aged. The interior material shall be waterproof and free 
of any chemical substance that would discolor or  otherwise 
damage the reproduction copy. The exterior package shall 
be a standard commercial carton of sufficient strength to 
protect the reproduction copy against any form of damage 
that could occur during shipment. 
in addition to the requirements of 5.6.2, shall include the 
information "Reproduction Copy. I t  

The exterior container, 

5.6.1.3 Printed publications. Printed publications shall be prepared 
f o r  shipment in the following manner: 

(a) Complete manuals shall be collated and assembled and 
shall be packed in accordance with best commercial 
practices. 

(b) When individual sections a r e  to be delivered, each sec-  
tion shall be collated, and banded with appropriate tab 
sheet. Slip sheets of colored paper shall be used to sep- 
a ra te  sections. 

5.6.2 Labeling of containers. In addition to sender and addressee 
and the type of material contained in the package, the ex- 
terior  of each container shall bear the following: 

(a) Number of containers in shipment. 

(b) Publication identifying number. 
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It shall be the responsibility of the contractor to deliver to the 
contracting authority, material that is clean, e r r o r  free, and ready 
for use. All provisions of this standard shall be met. 

Notice. When government drawings, specifications, o r  other data 
a r e  used for any purpose other than in connection with a definitely 
related Government procurement operation, the United States Gov- 
ernment thereby incurs no responsibility nor any obligation what- 
soever; and the fact that the Government may have formulated, 
furnished, or  in any way supplied the said drawings, specifications, 
o r  other data i s  not to be regarded by implication o r  otherwise as 
in any manner licensing the holder o r  any other person o r  corpora- 
tion, o r  conveying any rights or  permission to manufacture, use, 
o r  sell any patented invention that may in any way be related thereto. 
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